Optimal nutrition in every life stage and certainly in diseased animals will contribute greatly to improve overall health and quality of life. The 5th VA guidelines have been designed to help veterinarians to implement a nutritional assessment into every patient, every time it comes into their practice. This nutritional survey in referral patients was conducted by one person skilled in acquiring detailed nutritional information and evaluating nutritional status. Two goals were set as follows: first to gain more insight into the nutritional status and management of referred patients and second to gain more insight in the nutritional recommendations given by the treating veterinarian. Using an online survey program, a detailed nutritional survey was designed using the 5th VA guidelines as a roadmap. Ultimately, 100 surveys were completed using referral patients with following results: only 15% of referred patients were cats; obesity occurrence was high with 53% of cats and 35% of dogs being overweight or obese; eleven per cent of animals had an abnormal MCS; and five of seven dogs with an abnormal MCS dogs died within 6 months. Several nutritional risk factors were undiagnosed and consequently untreated in these patients. Therefore, continued efforts must be made to educate practicing veterinarians into using the nutritional guidelines. The routine use of these guidelines by veterinarians will ultimately improve the nutritional status of all companion animals and might reduce the prevalence of diseases where poor nutrition or management has a contributing role.
Introduction
The goal of every veterinary practice should be to supply the best wellness care and treatment of medical problems to companion animals. A huge compliance gap between what veterinarians believe is implemented and which recommendations owners actually execute has been demonstrated by a Pet Owner Survey conducted by the American Animal Hospital Association (AAHA) in 2002. Information of over one thousand pet owners, that visited their veterinarians at least once a year, was published in 2003. The most striking results related to nutrition were the following: 59% of animals had a condition known to be improved with proper nutritional therapy but only 12% received a therapeutic diet. As a direct result of this survey's conclusions, the AAHA was incited to design nutritional assessment guidelines which were published in 2010 (Baldwin et al., 2010) . These guidelines were further adapted and expanded by the World Small Animal Veterinary Association (WSAVA), which resulted in the publication of new guidelines in 2011 (Freeman et al., 2011) . The 5th Vital Assessment (VA) guidelines are designed to help veterinarians include a nutritional assessment into their clinical evaluation for every patient, every time it comes into their clinic. Therefore, a general nutritional screening must be performed through which nutritional risk factors can be diagnosed. Based on the amount and type of risk factors present and their severity, an individual nutritional recommendation can be made instantly or after a more thorough extended nutritional and clinical evaluation. Since the publication of the 5th VA guidelines, several courses and post-graduate trainings have been organized in Belgium, as well as in several other countries, to help practicing first-line veterinarians to use these guidelines. The National Veterinary Association (SAVAB) has also endorsed and shared the nutritional guidelines with the veterinary profession through newsletters and the yearly congress.
Although acquiring information about nutrition and management is encouraged through the guidelines, surveys in healthy companion animals that have been published since 2013 remain limited in nutritional information (Connolly et al., 2014; Diez et al., 2015) . In surveys, published before the availability of the 5th VA guidelines, nutritional information is limited to data in relation to obesity (Russell et al., 2000; Cave et al., 2012) and often Body Condition Scores (BCS) are owner perceived (Donoghue and Scarlett, 1998; Robertson, 1999 Robertson, , 2003 Freeman et al., 2006; Sallander et al., 2010) or a 5-point scale BCS system is used (Allan et al., 2000; McGreevy et al., 2005; Colliard et al., 2006 Colliard et al., , 2009 Lund et al., 2006; Courcier et al., 2012; Mao et al., 2013) , which is not a validated scoring system. To our knowledge, surveys in referral patients contain very limited nutritional information at present. Therefore, the goal was set to design an electronic survey that could be used by one single person to interview participants. The interviewer had to be skilled in acquiring detailed nutritional information and evaluating nutritional status. Two aims were set as follows: first to acquire more insight into the nutrition and management of referred companion animal patients and second to determine whether a conclusion could be made about the awareness and use of the 5th VA guidelines by first-line Belgian veterinarians by processing the information supplied by owners.
Material and methods

Survey participants
Dog and cat owners present in the waiting room of The Clinic of Small Animals, Faculty of Veterinary Medicine, Ghent University, Merelbeke, Belgium, were given the opportunity to participate in this survey. The only inclusion criterion applied was that owners had to be referred by their first-line veterinarian so owners that came to the clinic on their own initiative were not included. Participants were recruited during 1 year, from 1st May 2014 till 30th April 2015. Ultimately, 100 surveys were completed. The surveys were performed using a tablet through which a direct link to the survey could be accessed. All the results were inserted by the same person (principal investigator).
Survey design
The questionnaire was anonymous. An online survey program (www.enquetemaken.be) was used to design the survey consisting of 36 questions. Different types of questions were used: six open questions, five multiple answer questions and 25 single-answer questions, of which four were branched questions. As a result of these branched questions, not every owner had to answer all 36 questions, but a minimum of 29 questions had to be completed. The questionnaire can be found in Appendix 1.
The survey is designed based on the 5th VA guidelines (Freeman et al., 2011) and consisted of seven sections. Section one consisted of questions about physiological status, section two about body composition, section three about nutrition, section four about diet management, section five about housing conditions, section six about the use of medication and supplements and finally section seven about diet compliance.
The first section consisted of six questions about the physiological status of the animal and the reason they were referred to the clinic. Three open questions supplied the following information: age, breed and current body weight. The age was defined in years for adult animals, in months for growing animals. The body weight was measured in the clinic and was written down in kilograms as a one decimal number. The three remaining questions were single-answer questions with a selection list that supplied species, neuter status and referral information.
The second section consisted of three single-answer questions that supplied information about the body composition of the animals. Body Condition Score (BCS) (Laflamme, 1997a,b) , Muscle Condition Score (MCS) (Michel et al., 2011) and Body Fat Index (BFI) (Witzel et al., 2014a,b) were performed by the principal investigator, without input from the owners. For the BCS, the 9-point scale was used; animals were determined to be overweight with a BCS of 6/9, obese if they had a BCS of ≥ 7/9 and underweight with a BCS of ≤ 3/9.
The third section consisted of five questions about the nutrition of the animal. The first question gave information about the type of diet(s) supplied. In this question, the option commercial was chosen when owners fed traditional dry and/or wet and/or semimoist commercially available diets. The following three single-answer questions collected information about the type of commercial diet being fed, where the diet was bought and who recommended this diet.
The fourth section consisted of nine questions about the diet management of the animal. The first, singleanswer branched question, gathered information about the time the meal is available to the animal. The second question could only be answered when meal Journal of Animal Physiology and Animal Nutrition © 2017 Blackwell Verlag GmbH or time restriction was chosen in the previous question and asked information about how many meals the animal received daily. The third question informed us whether the amount of food was weighed daily (with a scale, not with a cup or other), and the following question gave more information about the person(s) giving the food to the animal. The sixth question gave information about competition for the food between the different animals in the household. The seventh question gathered information about the use of in-betweens. If yes was answered, they had the possibility to supply more information (multiple answers possible) about the type of in-betweens. The next, single-answer question gave information about the frequency of these in-betweens. Finally, the last question gave us information about the use of a food delivery device.
The fifth section consisted of three questions concerning housing conditions. The first, multiple answers question asked for more information about other animals in the household. The next two questions requested information about housing conditions and activity level. Quantification of the activity level is inserted as perceived by the principle investigator based on information supplied by the owners concerning time and frequency of walks and other forms of activity.
The sixth section of this survey consisted of four questions about the use of medication or supplements that might influence nutrition. If patients received medication, details on pharmacological category were asked. Lastly, they were asked whether they used a nutritional supplement and if so to specify.
The seventh and final section was designed specifically to get more insight into compliance to a nutritional recommendation given by the referring veterinarian. To that end, four questions were designed. First owners were asked whether a diet change was indicated by their referring veterinarian. If they highlighted yes, it was asked whether a diet change was indeed implemented and whether compliance to the dietary treatment was still present at time of presentation at the clinic. When the answer was negative, the reason why not was requested.
Data collection and statistical analysis
The results of the 100 completed surveys were documented by the survey program (www.enquete maken.be) in an Excel 
Results
Physiological status and body composition
In total, 100 surveys were completed. Age distributions of cats (n = 15) and dogs (n = 85), gender and breed characteristics, are presented in Table 1 . Ages ranged from two and a half months till 18 years old, with a mean age of 7.7 years (SD=5.7) for cats and 6.3 years (SD = 4.17) for dogs. In the cat population, 78% were spayed, and in the dog population, 57%. In general, animals were mainly referred for internal medicine (30%) and orthopaedic problems (20%), with a clear species difference: 66.5% of cats were referred for internal medicine and none for orthopaedics, where 23.5% of dogs were referred for internal and orthopaedic problems, respectively, and 14% for neurological problems.
Body composition was estimated through a BCS, MCS and BFI, and results can also be found in Table 1 . In dogs, abnormal MCS was mainly found in underweight animals (71%). In contrast, abnormal MCS in cats was found in animals with normal (50%) or above-normal BCS (25%).
Neuter status and BCS were positively correlated (p = 0.022, R = 0.545) in dogs: they had a 54.5% chance of having a higher BCS when being neutered. A definite trend could be detected for the correlation between neuter status and BFI in dogs (p = 0.055, R = 0.501), with dogs having a 50.1% chance of having a higher BFI when being neutered. There was a very strong correlation between BCS and BFI for all groups (p < 0.001, R = 0.889): 88.9% of animals with a higher BCS also had a higher BFI. For the correlation between age and BCS, there was a definite trend (p = 0.052, R = 0.842) in the overall population. When the animals were divided into age categories (growth < 1 year; young 1-3 year; adult 3-7 year for dogs and 3-12 year for cats; old > 7 for dogs and > 12 for cats), a correlation between age category and neuter status (p = 0.015, R = 0.412) was noted: animals had 41.2% chance to be neutered with increasing age.
Nutrition and diet management
The information on type of diet, meal management, meal competition and in-betweens for the cats and dogs separately can be found in Table 2 . Additional results are described below.
Six of 15 cat owners bought their diet at the veterinary clinic (40%), one at the pharmacy, five at the animal shop and the remaining two at the supermarket. Seven of 15 cat owners indicated having received diet information from their veterinarian (47%), the remaining owners based their food choice on information received through the animal shop or selfacquired. Only four of the cat owners weighed the amount of food on a daily basis (27%).
Only 15 of 85 dog owners (18%) indicated buying their food at the veterinary clinic, the majority of owners bought their food at the animal shop (38%), the supermarket (19%), online (11%) or directly from the supplier (8%). Twenty-five per cent of dog owners received dietary information for their pet from the veterinarian, the majority however relied on selfacquired knowledge (48%) or on the information provided by the breeder (16%). In contrast to the cat owners, 43% of dog owners weighed the amount of food on a daily basis.
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Housing conditions and activity level
The results of the questions in section five of the questionnaire can all be found in Table 3 .
Dietary supplements and medication
Twenty-six and a half per cent of cats and 46% of dogs already received a medical treatment for the problem they were referred for. Only one of 15 cats received a commercial supplement containing fat and dextrose to promote intestinal transit. Only 15% of dogs received a commercial supplement: in nine of 13 cases this was a chondroprotectivum, one dog received garlic powder.
Dietary treatment
Of our 15 referred cats, seven received a nutritional recommendation from their veterinarian. In five of these seven cats, a diet change was actually implemented and two cats still received the diet at time of presentation at the clinic. The reason to stop the dietary treatment supplied by the owners was the belief that there was no further need to continue the dietary treatment.
Of our 85 dogs, 15 received a nutritional recommendation. In five of these 15 dogs, a diet change was implemented and four of them still gave the diet to date. The patient that stopped the dietary treatment did so because of believed solution of symptoms.
Discussion
To our knowledge, the present study is the first detailed nutritional surveys based on the 5th VA guidelines (Freeman et al., 2011) in referral patients. As tailored nutrition contributes to the treatment of many chronically ill patients (Elliott et al., 2000; Gottlieb and Rand, 2013; Norton et al., 2016) , physiological status, body composition, nutrition and diet management may differ significantly from healthy animals for the current selected population. Unfortunately, at time of referral, very few owners had received a dietary recommendation from their firstline veterinarian. Interestingly, owners receiving a nutritional recommendation tended to have an increased compliance and also bought the pet food at the veterinary clinic.
Strikingly, the population distribution shows that only 15 of 100 surveys were conducted with owners from referred cats. Other surveys in referred patients revealed similar distributions ranging from 9% to 31.7% (Bartlett et al., 2010; Gates and Nolan, 2010; Herron and Lord, 2012) . Also in first-line practices, distinct differences between percentages of cats being presented for care compared to dogs are obvious: for instance, only 37% of patients presented for a preanaesthetic blood profile were feline (Davies and Kawaguchi, 2014) . Although most pets spend the majority of their time indoors, owners spend significantly less time with their cat than with their dogs thus decreasing the possibility of detecting health problems at an early stage. Also the fact that the owner, pet bond is usually weaker for cats than dogs, is contributing to this phenomenon. It is the strength of this bond which increases the possibility for (preventative) veterinary care and the willingness of owners to comply with the treatments (Lue et al., 2008) . Taking into account that cats are masters in disguising illness, more efforts should be made to make cat owners aware of the need for preventative health checks. The low inclusion rate of feline patients in the present survey makes it difficult to draw strong conclusions for the feline population, and consequently, the feline date should be interpreted with care.
Despite the fact that this survey supplies information about ill patients, similarities with results from healthy populations can be found. In comparison with several surveys in healthy populations (Allan et al., 2000; Lund et al., 2005; Chu et al., 2009; Colliard et al., 2009; Cave et al., 2012; Courcier et al., 2012;  Paepe et al., 2013) , neuter status and obesity occurrence for cats in this population were comparable with 78% of cats being neutered and 53% of cats being overweight or obese. Several risk factors have been identified over the years for feline obesity (Kronfeld et al., 1994; Robertson, 1999; Allan et al., 2000; Russell et al., 2000; Lund et al., 2005; Kienzle and Bergler, 2006; Rowe et al., 2015) . In this study, several of these risk factors are present at following high incidences: male gender (64%), neutered (78%), being cross-bred (53%), middle age (62.5% obese cats are middle aged), living in a single or two cat household (60%), no dog living in the household (67%), inactivity and confinement indoors (67%) and feeding food free choice or ad libitum (67%). Information on other risk factors (feeding of a premium or therapeutic food and underestimation of the BCS by the owner) (Donoghue and Scarlett, 1998; Allan et al., 2000; Lund et al., 2005; Kienzle and Bergler, 2006) was not available in the present survey. In contrast to the cats in this survey, the majority of the dogs had a normal BCS similar to another survey conducted in Belgium on healthy pets (Diez et al., 2015) . However, other publications showed higher canine overweight and/or obesity prevalence (above 40%) (McGreevy et al., 2005; Mao et al., 2013) . Taking into account the known risk factors for canine obesity (Robertson, 2003; Colliard et al., 2006; Lund et al., 2006; Laflamme et al., 2008; Sallander et al., 2010; Mao et al., 2013) , a higher percentage of overweight or obese dogs was expected as the majority of the population was female (58%), neutered (57%), of increasing age (79% adult or senior), of obese prone breed (11.8% retrievers), being fed once or twice a day (76%) and given treats on a regular basis (94%). On the other hand, patients in a referral population may have had a BCS ≥ 6/9 at initial consultation and lost weight over the course of their uncontrolled illness, resulting in a higher prevalence of normal BCS. Unfortunately, information on recent weight loss was not included in the survey. Data from other studies on the prevalence of underweight determined by a veterinarian are not available. Owner perceived underweight ranges between 3% and 4.1% (Robertson, 2003; Laflamme et al., 2008) , whereas in this study, 10% of dogs had a BCS ≤ 3/9. Taking into account that owners tend to underestimate their animals BCS (Courcier et al., 2011) , the high percentage of dogs with underweight in this study possibly reflects the severity or duration of their illness.
To date, very few publications include a BCS in combination with a MCS. Taking into account that not only severe acute illnesses but also more chronic diseases can cause muscle wasting ( Safr anek et al., 2003) , and that muscle wasting can be present even in patients with a (supra) optimal BCS (75% cats and 25% dogs with abnormal MCS were ideal or obese) (Michel et al., 2004; Willems et al., 2015) , stresses the necessity of performing a MCS in combination with the BCS in every patient. Eleven per cent of the tested population had an abnormal MCS. Although the reproducibility of the MCS between different evaluators is low and MCS is not a validated tool to quantify lean body mass (in comparison to the dual-energy X-ray absorptiometry), the individual repeatability is substantial (Michel et al., 2011) . Performing the MCS should therefore not be neglected in the physical examination of patients as it can supply substantial additional information. In humans, it has been documented that muscle wasting in patients with acute and chronic illnesses reduces survival chances significantly (Persson and Glimelius, 2002) . This is reflected by the high mortality of dogs with an abnormal MCS: 71% died within 6 months (80% cancer). In contrast, the main cause for abnormal MCS in the cats was hyperthyroidism (50%) resulting in 25% mortality in the present study.
An increased interest of pet owners for alternative diets in the last decennium and the availability of a vast amount of publications highlighting the health and nutritional risk of feeding these diets (Freeman et al., 2013 ) has led to several prevalence studies on these alternative feeding methods in healthy animals (Connolly et al., 2014) but not yet in a referred animal population. Incidentally, 10% of dog owners and 7% of cat owners indicated feeding their animal a BARF -raw -or homemade diet; these results are similar to healthy populations (Connolly et al., 2014; Diez et al., 2015) . However, none of the owners reported supplementing a vitamin/mineral premix although this is a necessity to avoid nutritional deficiencies (Dillitzer et al., 2011) . This again highlights the important educational role of the veterinarian taking into account that 94% of owners in the present study indicated going to the veterinarian at least once a year.
In line with findings from other studies (Laflamme et al., 2008) , the present survey shows that when referring veterinarians communicate the needs and benefits of balanced nutrition to the owner (47% of cat owners and 25% of dog owners), these owners will comply with the recommendations and in turn buy their food at the vet clinic (40% of cat owners and 18% of dog owners). MacMartin et al. (2015) found that first-line veterinarians only inquire about the diet of the patient in 34.5% of 98 consultations.
Moreover, single what-prefaced questions were asked in 76% of these cases leading to a very limited nutritional history. In a very recent study by Bergler et al. (2016) , 90% of veterinarians detected an increase in owners' questions about feeding pets, yet only 50% considered themselves competent enough to answer these questions. Veterinarians are convinced that a nutritional recommendation is integral to medical management (Towell et al., 2010) , and owners are willing to pay more if products or services are supplied by their veterinarian (Lue et al., 2008) . However, results from other surveys highlight on one hand the need for exceptional communication skills as a veterinarian to form a strong bond with the owner (McArthur and Fitzgerald, 2013 ) but on the other hand a lack of communication education during the veterinary training programme (McDermott et al., 2015) . Veterinarians in training should be educated how to optimally communicate with pet owners to achieve compliance. In addition to this, the awareness of the importance for a nutritional recommendation for every patient should be a complementing end goal in the training of every veterinarian.
The results of this survey have supplied a vast amount of information on nutrition and nutritional management of referred patients. In contrast to what was expected, only 22% of patients received a nutritional recommendation from their referring vet as part of their medical treatment. Additionally, many nutritional risk factors that could have been diagnosed when implementing the nutritional guidelines were not diagnosed and consequently not managed. Examples of known nutritional risk factors (Freeman et al., 2011) still present in these referred patients were unconventional diets, abnormal BCS, abnormal MCS, organ dysfunctions, receiving medication and changes in gastrointestinal function.
Therefore, continued efforts must be made to educate practicing veterinarians into using the nutritional guidelines. The routine use of these guidelines by veterinarians will ultimately improve the nutritional status of all companion animals and might reduce the prevalence of diseases where poor nutrition or management have a contributing role. 
